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M r .  Chairman and Members of t h e  Committee: 

W e  a p p r e c i a t e  t h i s  o p p o r t u n i t y  t o  p r e s e n t  t h e  s t a t u s ,  

management, and p r o s p e c t s  of t h e  a e r o n a u t i c a l  and s p a c e  

program. 

The b e n e f i t s  of t h i s  c o u n t r y ' s  b r o a d l y  based approach  t o  

a e r o n a u t i c a l  and s p a c e  a c t i v i t i e s ,  which has  been suppor t ed  

and approved by your Committee under  p o l i c i e s  e s t a b l i s h e d  

b y  t h e  N a t i o n a l  Aeronau t i c s  and Space A c t ,  w e r e  c l e a r l y  

a p p a r e n t  d u r i n g  t h e  p a s t  y e a r .  The broad  b a s e  of o u r  a c t i v i t i e s  

enabled  u s  t o  conduct  impor t an t  a e r o n a u t i c a l  r e s e a r c h ,  unmanned 

s c i e n t i f i c  s p a c e  mis s ions  and communications and weather  

s a t e l l i t e  experiments:  i t  p e r m i t t e d  t h e  achievement of 

s i g n i f i c a n t  advances i n  t h e  technology of space  sys tems d u r i n g  

a pe r iod  when, f o r  t h e  f i r s t  y e a r  s i n c e  1961, no manned mis s ions  

were flown; t h i s  broad base of our  s p a c e  a c t i v i t i e s  has  

p e r m i t t e d  t h i s  c o u n t r y  t o  a c h i e v e  s i g n i f i c a n t  f i r s t s  i n  space 
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and has  demonstrated t h i s  c o u n t r y ' s  s t r o n g  p o s i t i o n  i n  a l l  

f i e l d s  of a e r o n a u t i c s  and s p a c e  e x p l o r a t i o n .  Th i s  development 

of  a broad  b a s e  is t h e  c o u r s e  w e  chose  when, i n  1961, w e  

r e a l i z e d  t h a t  w e  were n o t  proceeding  f a s t  enought t o  o v e r t a k e  

t h e  S o v i e t  p r o g r e s s  i n  space .  Th i s  c o u n t r y  determined then  

t h a t  i t  must have a n a t i o n a l  c a p a b i l i t y  t o  perform any 

n e c e s s a r y  mis s ion  i n  space  t o  p r o t e c t  our  in te res t s  and t o  

r e a p  t h e  h a r v e s t  of s c i e n t i f i c  knowledge and p r a c t i c a l  u s e  

from t h i s  new environment .  

I n  unmanned space  mis s ions  w e  moved ahead d u r i n g  t h e  

p a s t  y e a r  on many f r o n t s .  

-- Ranger V I 1  took 4,316 c l o s e u p  TV p i c tu re s  of t h e  

moon i n  t h e  a r e a  of t h e  Sea of Clouds which h a s ,  a s  a 

r e s u l t  of t h e s e  o b s e r v a t i o n s ,  been narned Mare Cogniturn, o r  

t h e  Sea t h a t  has Become Known. These p i c t u r e s  r evea led  f o r  

t h e  f i r s t  time o b j e c t s  of a 3 f o o t  s i z e ,  a thousand t i m e s  

sma3.ler t han  any th ing  t h a t  had been photographed p r e v i o u s l y  

through the l a r g e s t  ground t e l e s c o p e s .  Of g r e a t  irnportance 

t o  the space  program, t h e s e  p i c t u r e s  i n d i c a t e  t h a t  t h e  s u r f a c e  

f e a t u r e s  of t h e  moon w i l l  n o t  h i n d e r  manned l and ing .  On 

February  2 0 ,  1965, Ranger V I 1 1  provided over  7 ,000  p i c t u r e s  

of t h e  a r e a  of t h e  Sea of T r a n q u i l i t y  and t h o s e  p i c t u r e s  a r e  

now under  active s t u d y .  
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-- Mariner  I V  has  now been on i t s  way t o  Mars s i n c e  

November 2 8 ,  1964. I f  a l l  c o n t i n u e s  t o  go w e l l  i t  w i l l  

r e a c h  and fly by Mars on J u l y  14 of t h i s  year .  Cameras on 

board t h e  s p a c e c r a f t  w i l l  t a k e  2 1  p i c t u r e s  of t h e  p l a n e t  

from a s  c l o s e  a s  5,400 m i l e s .  These photographs w i l l  be 50 t o  

100 t i m e s  bet ter  than  any t aken  from t h e  Ea r th .  

-- The f i r s t  O r b i t i n g  Geophysical  Observa tory ,  OGO I ,  

w a s  p laced  i n  an e c c e n t r i c  E a r t h  o r b i t  l a s t  September.  It 

is  meet ing many of i t s  o b j e c t i v e s  of mapping t h e  magnet ic  

and r a d i a t i o n  f i e l d s  of t h e  E a r t h ,  a l though  d p e r a t i n g  i n  a 

s p i n  s t a b i l i z e d  mode i n s t e a d  of t h e  in t ended  E a r t h  o r i e n t e d  

mode. The OGO c a r r i e s  t w e n t y  exper iments ,  and i t  i s  a major 

s t e p  forward i n  t a k i n g  s imul taneous  measurements of space  

phenomena f o r  m u l t i p l e  purposes .  

-- The second O r b i t i n g  S o l a r  Observatory was p u t  i n t o  

s e r v i c e  on February 3 ,  1965, and c o n t i n u e s  t h e  o b s e r v a t i o n s  

of s o l a r  phenomena t h a t  w e r e  begun by t h e  h i g h l y  s u c c e s s f u l  

os0 I. 

-- The Relay I1 a c t i v e  communications s a t e l l i t e  and 

t h e  Echo I1 p a s s i v e  s a t e l l i t e  cont inued  t h e  r e s e a r c h  and 

development begun w i t h  Relay I and Echo I. I t  is  i n t e r e s t i n g  

t o  n o t e  t h a t  a l though  some d e g r a d a t i o n  had taken  p l a c e  Relay I 

is  s t i l l  o p e r a t i n g  a f t e r  m o r e  t han  2 y e a r s  i n  s p a c e .  
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-- Syncom I11 was placed i n  a synchronous e q u a t o r i a l  o r b i t  

i n  August 1964. 

d r i f t s  westward o n l y  one m i l e  per day and n o r t h  and s o u t h  

of t h e  e q u a t o r  less t h a n  s i x  m i l e s  a day- -a l l  t h i s  a t  an  

a l t i t u d e  of a b o u t  22,500 m i l e s  above t h e  E a r t h ' s  s u r f a c e .  I n  

a d d i t i o n  t o  demons t r a t ing  an  ex t r eme ly  a c c u r a t e  l aunch  and 

p o s i t i o n i n g  c a p a b i l i t y ,  Syncom I11 a l s o  demonst ra ted  t h e  

u s e f u l n e s s  of  communication s a t e l l i t e s  i n  synchronous o r b i t  

by t r a n s m i t t i n g  r ea l  t i m e  t e l e v i s i o n  of  t h e  Olympic Games 

from Japan  t o  t h e  Uni ted  States:  and by p r o v i d i n g  a u s e f u l  

r e s o u r c e  t o  t h e  Department of Defense.  

It w a s  positioned so accura t e ly  t h a t  it 

-- Nimbus I ,  a second g e n e r a t i o n  E a r t h  o r i e n t e d  meteoroloc,- 

i c a l  s a t e l l i t e ,  w a s  a l s o  p l aced  i n  o r b i t  i n  August of 1964. 

I n  a d d i t i o n  t o  t h e  s t a n d a r d  t e l e v i s i o n  t r a n s m i s s i o n  sys tem,  

Nimbus I carried an  a u t o m a t i c  p i c t u r e  t r a n s m i s s i o n  (APT) s y s t e m  

which p e r m i t s  s m a l l ,  i nexpens ive  ground s t a t i o n s  t o  r ead  o u t  

t h e i r  l o c a l  c loud  cove r  d i r e c t l y  from t h e  s a t e l l i t e  as it 

p a s s e s  overhead,  and a h i g h  r e s o l u t i o n  i n f r a r e d  sys tem which 

provided  f o r  t h e  f i r s t  t i m e  i n  p i c t o r i a l  format  and on a 

r ea l  t i m e  basis c loud  cove r  i n f o r m a t i o n  from t h e  d a r k  s i d e  of 

t h e  E a r t h .  

-- The n i n t h  T i r o s ,  t h e  f irst  c a r t w h e e l  v e r s i o n  which 

c o n t i n u o u s l y  views t h e  e a r t h  w a s  launched J a n u a r y  2 2 ,  1965. 
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Although t h e  orbi t  achieved  w a s  h i g h e r  t han  t h a t  i n t e n d e d ,  

h i g h l y  u s e f u l  p i c t u r e s  a r e  b e i n g  r e t u r n e d .  

-- All t o l d ,  9 s c i e n t i f i c  s a t e l l i t e s  and 5 communications 

and weather s a t e l l i t e s  have been s u c c e s s f u l l y  launched d u r i n g  

t h e  p a s t  y e a r ,  b r i n g i n g  t h e  t o t a l  s i n c e  1958 t o  2 8  s c i e n t i f i c  

s a t e l l i t e s  and 20 a p p l i c a t i o n  s a t e l l i t e s .  

These f l i g h t  r e c o r d s  of ou r  unmanned s p a c e  s c i e n c e s  and 

a p p l i c a t i o n s  program t e l l  on ly  p a r t  of t h e  s t o r y  of t h i s  yea r  

of progress. There has  been a g r e a t  i n c r e a s e  i n  t h e  knowledge 

of t h e  s p a c e  environment t h a t  has  r e s u l t e d  from t h e  measurements 

made i n  t h e  space  s c i e n c e  f l i g h t s  and from t h e  demons t r a t ions  

of t h e  p r a c t i c a l  u t i l i z a t i o n  of space  technology through t h e  

communications and weather s a t e l l i t e s .  

W e  might n o t e  a f e w  of these advances.  The f l u x  of 

s o l a r  x-rays was found by OS0 I t o  c o r r e l a t e  w e l l  w i t h  t h e  

passage  of a c t i v e  r e g i o n s  a c r o s s  t h e  s u r f a c e  of t h e  sun .  

Sounding r o c k e t s  l o c a t e d  a t  l e a s t  s i x  c e l e s t i a l  x-ray s o u r c e s  

and made many a c c u r a t e  measurements of t h e  c o n s t i t u e n t s  of t h e  

atmosphere.  Explorer  X V I I I  cont inued  t h e  mapping of t he  

magnetosphere,  and d i scove red  t h e  t u r b u l e n t  wake of t h e  Moon 

i n  t h e  s o l a r  wind. As p r e v i o u s l y  mentioned, Ranger V I 1  and VIII 
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provided  over  11,000 p i c t u r e s  of t h e  l u n a r  s u r f a c e .  Nimbus I 

provided  n i g h t  t i m e  c loud  cove r  p i c t u r e s  f o r  wea the r  p r e d i c t i o n  

and from which some d e t e r m i n a t i o n  of c loud  h e i g h t s  could  be 

made. I n  a d d i t i o n ,  t h e  i n f r a r e d  measurements made by N i m b u s  

pe rmi t  f o r  t h e  f i r s t  t i m e  t h e  d e t e r m i n a t i o n  of t h e  s u r f a c e  

t empera tu re  over  l a r g e  a r e a s  of t h e  ea r th - -da ta  impor t an t  t o  

de t e rmin ing  t h e  h e a t  budget  of t h e  E a r t h .  

During t h e  p a s t  y e a r  t h e  p r o g r e s s  t h a t  w a s  made i n  

i n c r e a s i n g  our  n a t i o n a l  c a p a b i l i t y  i n  space  f l i g h t  and i n  

a e r o n a u t i c s  th rough our  r e s e a r c h  and technology a c t i v i t i e s  

h a s ,  I b e l i e v e ,  been more r a p i d  than  i n  any p rev ious  pe r iod  

i n  our  space  program h i s t o r y .  

-- The X-15 r o c k e t  p l ane  e n t e r e d  i t s  s i x t h  yea r  of 

powered f l i g h t  r e s e a r c h  o p e r a t i o n  w i t h  a t o t a l  of more than  

4 hours  of f l i g h t  above a mach number of 3;  more than  2% hours  

above mach 4 ,  a speed imposs ib l e  f o r  any o t h e r  a i r c r a f t :  m o r e  

t han  40 minutes  above mach 5;  and a lmost  1 2  seconds  above 

mach 6. 

-- Recent s u c c e s s f u l  f l i g h t s  of t h e  XV-5A v e r t i c a l  

t a k e o f f  and l a n d i n g  a i r c ra f t  are t h e  cu lmina t ion  of an e i g h t -  

yea r  program o r i g i n a t e d  by t h e  N a t i o n a l  Advisory Committee 
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for  A e r o n a u t i c s .  The f irst  hove r ing  f l i g h t  of t h a t  a i r c r a f t  

w a s  accomplished on March 31, 1964, and s i n c e  t h a t  t i m e  

complete t r a n s i t i o n  from hover ing  t o  forward f l i g h t  h a s  been  

ach ieved  s e v e r a l  t i m e s .  

-- A s m a l l  i o n  e n g i n e  f o r  advanced e lec t r ic  p r o p u l s i o n  

w a s  t e s t e d  f o r  t h e  f i r s t  t i m e  i n  space .  It r e s o l v e d  t h e  o n l y  

fundamental  u n c e r t a i n t y  conce rn ing  t h e  p o t e n t i a l  u s e  of such  

e n g i n e s  i n  t h e  s p a c e  environment  by p rov ing  t h a t . a  b u i l d u p  of 

e lectr ic  c h a r g e  cou ld  be avoided  i n  space. 

-- Very impor t an t  s u c c e s s e s  and advances w e r e  ach ieved  

i n  n u c l e a r  r o c k e t  p r o p u l s i o n  w i t h  t h e  t e s t i n g  of t h e  KIWI  

and NERVA reactors i n  ground tests. A s p e c i f i c  impulse,  

e q u i v a l e n t  t o  a l t i t u d e  c o n d i t i o n s ,  of approx ima te ly  750 

seconds  w a s  ach ieved  i n  t h o s e  tests compared w i t h  t h e  450 

seconds  t h a t  is  t h e  best p o s s i b l e  w i t h  t h e  chemica l  r o c k e t  

sys tems t h a t  are  ncw under  development.  

-- I n  P r o j e c t  FIRE t h e  r e e n t r y  h e a t i n g  on a body t r a v e l i n g  

25,000 m i l e s  p e r  hour o r  abou t  37,000 f e e t  p e r  second w a s  

e x p e r i m e n t a l l y  de te rmined  and demonstrated r e a s o n a b l e  agreement 

w i t h  t h e  a n a l y t i c a l  r e s u l t s .  Th i s  exper iment  supplemented by  

t h e  m a t e r i a l s  r e e n t r y  exper iment ,  R 4 ,  conducted on a Scout  

v e h i c l e  i n d i c a t e d  t h a t  t h e  h e a t i n g  a s s o c i a t e d  w i t h  e n t r y  i n t o  
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t h e  E a r t h ' s  a tmosphere a t  speeds  u p  t o  and even beyond t h a t  

of t h e  Apo l lo  command module on i t s  r e t u r n  from l u n a r  f l i g h t s  

and t h e  b e h a v i o r  of t h e  heat s h i e l d  materials r e q u i r e d  t o  

cope w i t h  t h i s  h e a t i n g  can  now be predicted w i t h  a s s u r a n c e  

f o r  e n g i n e e r i n g  d e s i g n  purposes .  

Here a g a i n  it should  be cau t ioned  t h a t  t h e  f l i g h t  s u c c e s s e s  

do  n o t  a l o n e  demonst ra te  t h e  accomplishments b e i n g  made. 

The accomplishments i n  ground l a b o r a t o r i e s  t o  improve t h e  

capabi l i t i es  of m a t e r i a l s  f o r  t h e  v a r i o u s  u s e s  t o  which t h e y  

w i l l  be p u t  i n  a e r o n a u t i c s  and space: t o  p r o v i d e  power systems 

t h a t  w i l l  be able  t o  o p e r a t e  ove r  t h e  e n t i r e  r ange  of space  

mis s ions  and s p a c e  envi ronmenta l  c o n d i t i o n s :  i n  t h e  

b io t echno logy  work t o  p rov ide  improved space  s u i t s  and methods 

of s u s t a i n i n g  man i n  space  f o r  l ong  p e r i o d s  of t i m e :  i n  t h e  

r e s e a r c h  s u p p o r t  of t h e  s u p e r s o n i c  t r a n s p o r t  development and 

of t h e  F-111 a i r c r a f t ;  i n  t h e  e l e c t r o n i c s  r e s e a r c h  a c t i v i t i e s ;  

and i n  t h e  b a s i c  r e s e a r c h  work i n  many c a t e g o r i e s - - a l l  c o n t r i b u t e  

i n  a major way t o  i n c r e a s i n g  t h i s  c o u n t r y ' s  c a p a b i l i t i e s  i n  

a e r o n a u t i c s  and space and t o  p r o v i d i n g  t h e  o p t i o n s  t h a t  must 

be a v a i l a b l e  t o  t h i s  c o u n t r y  i f  i t  is t o  be a b l e  t o  protect 

i t s  in t e re s t s  i n  space .  
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F u r t h e r  development of o u r  l aunch  c a p a b i l i t y  was demon- 

s t r a t e d  by t h e  f l i g h t s  of S a t u r n  I and Centaur. 

-- The S a t u r n  I l aunch  v e h i c l e  ach ieved  operational s t a t u s  

a f t e r  o r b i t i n g  a record we igh t  of 39,200 pounds and s u c c e s s -  

f u l l y  t e s t i n g  i t s  h i g h  e n e r g y ,  l i q u i d  hydrogen second s t a g e  

t h r e e  t i m e s .  That  v e h i c l e  w a s  launched  s u c c e s s f u l l y  f o r  t h e  

e i g h t h  c o n s e c u t i v e  t i m e  t w o  weeks ago when i t  was used  t o  

p l a c e  the l a r g e  Pegasus meteoro id  p e n e t r a t i o n  exper iment  

i n t o  o rb i t .  

-- The l i q u i d  hydrogen upper  s t a g e  Centaur  rocket t h a t  

w i l l  be used w i t h  an  A t l a s  f i rs t  s t a g e  booster for the 

Surveyor  l u n a r  mis s ion  and t h a t  w i l l  l a t e r  be used i n  combina- 

t i o n  w i t h  t h e  S a t u r n  I B  booster f o r  t h e  Voyager mis s ion  t o  

Mars was s u c c e s s f u l l y  f l i g h t  t e s t e d  on A t l a s  t w i c e .  However, 

i n  the  l a t e s t  test  a t tempt ,  conducted l a s t  week, t h e  A t l a s  

v e h i c l e  f a i l e d  and s e r i o u s  damage t o  t h e  l aunch  pad r e s u l t e d .  

P r i o r  t o  t h i s  f a i l u r e ,  2 8  c o n s e c u t i v e  A t l a s  f l i g h t s  had been 

s u c c e s s f u l .  

During 1964 impor t an t  p r o g r e s s  w a s  made i n  b u i l d i n g  u p  

t h e  manned space f l i g h t  competence of t h i s  coun t ry .  

tes t  models of t he  v a r i o u s  booster s t a g e s  and s p a c e c r a f t  

Ground 
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components a r e  b e i n g  d e l i v e r e d .  Through e x t e n s i v e  ground 

t e s t i n g  i n  f a c i l i t i e s  t h a t  s i m u l a t e  as c l o s e l y  as possible 

t h e  l aunch  and s p a c e  f l i g h t  environment.  We w i l l  do t h e  t e s t i n g  

n e c e s s a r y  t o  a s s u r e  t h a t  t h i s  equipment can m e e t  t h e  r e q u i r e -  

ments o f  manned f l i g h t .  High p r i o r i t y  has  been g i v e n  to  

b u i l d i n g  t h e  complex env i ronmen ta l  equipment and f a c i l i t i e s  

needed t o  p e r m i t  such  t e s t i n g .  

About 3 5  test f a c i l i t i e s  have been b u i l t  o r  a r e  under  

c o n s t r u c t i o n  t o  s u p p o r t  t h e  development of t h e  Apollo f l i g h t  

hardware.  These i n c l u d e  s t a t i c  t es t  s t a n d s  f o r  eng ines  and 

r o c k e t  s t a g e s  a t  Marsha l l  and t h e  M i s s i s s i p p i  T e s t  F a c i l i t y ,  

Apollo and LEM s p a c e c r a f t  t es t  f a c i l i t i e s  a t  White Sands,  

envi ronmenta l  vacuum chambers f o r  complete Apollo s p a c e c r a f t  

t es t s ,  and a c e n t r i f u g e  c a p a b l e  o f  hand l ing  t h e  Apol lo  command 

module a t  t h e  Manned S p a c e c r a f t  Cen te r .  Many o t h e r  t e s t  

f a c i l i t i e s  a r e  l o c a t e d  a t  c o n t r a c t o r  s i tes  and o t h e r  NASA Cen te r s .  

T e s t s  have a l r e a d y  been i n i t i a t e d  on many of t h e  subsystems 

t h a t  w i l l  be r e q u i r e d  i n  t h e  Apollo miss ion .  The e l e c t r i c a l  

subsys tems,  f o r  example,  are  w e l l  i n t o  tes t  o p e r a t i o n s .  The 

f i r s t  tests have been run on a b o i l e r p l a t e  v e r s i o n  o f  t h e  

second s t a g e  o f  t h e  S a t u r n  V v e h i c l e .  The F-1 eng ine  and t h e  

5 - 2  eng ine  have now passed  t h e i r  p r e l i m i n a r y  f l i g h t  r a t i n g  
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tests and the first s t a g e  o f  t h e  S a t u r n  V v e h i c l e  i s  now 

b e i n g  i n s t a l l e d  i n  the t es t  f a c i l i t y  of t h e  M a r s h a l l  Space 

F l i g h t  C e n t e r  t h a t  w a s  b u i l t  f o r  t h a t  purpose.  

While t h e s e  t es t  a r t ic les  w e r e  b e i n g  b u i l t  and t h e  t es t  

equipment and f a c i l i t i e s  c o n s t r u c t e d ,  t h e  manufac tur ing  l i n e s  

fo r  f l i g h t  equipment have been forming. Techniques have been  

provided  t o  a s s u r e  t he  rap id  feedback from o u r  test  o p e r a t i o n s  

so t h a t  the  equipment d e l i v e r e d  for  f l i g h t  u s e  w i l l  work 

p r o p e r l y ,  w i l l  perform t h e  m i s s i o n s  a s  t h e y  have been  p lanned ,  

and w i l l  be as  reliable a s  t h e y  can p o s s i b l y  be made i n  

advance of f l i g h t  o p e r a t i o n .  

T h i s  requi rement  f o r  r ap id  feedback of t e s t  d a t a ,  combined 

w i t h  t he  r equ i r emen t  t o  have a l l  p a r t s  of the sys tem match u p  

and u l t i m a t e l y  m e e t  a t  t h e  same t i m e  a t  t h e  l aunch  pad is  a 

r e a l  test  of the  management sys tem t h a t  w e  have established 

f o r  t h i s  massive and complex unde r t ak ing .  There a r e ,  i n  each  

complete  A p o l l o  sys tem,  14 major  e n g i n e s ,  many s m a l l  t h r u s t  

u n i t s ,  three r o c k e t  s t a g e s ,  2 major spacecraft ,  enormous 

amounts of e l e c t r o n i c  g e a r  and c o n t r o l  d e v i c e s ,  gu idance  a n d .  

communications sys t ems ,  a l l  o f  which must o p e r a t e  p r o p e r l y  

when assembled t o g e t h e r  and a l l  of which  must be a v a i l a b l e  

a t  t h e  same t i m e  so  t h a t  the  e n t i r e  sys tem may be tested on 

the  s a m e  f l i g h t .  
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The i m p o r t a n t  c o n c e p t s  t h a t  are n e c e s s a r y  f o r  the s u c c e s s  

of such  a complex u n d e r t a k i n g  have been put  into practice, 

i n c l u d i n g  d e t a i l e d  c o n f i g u r a t i o n  c o n t r o l ,  con t inuous  upda t ing  

of t h e  t e s t i n g  program, and r e q u i r e d  m o d i f i c a t i o n s  of f l i g h t  

equipment as t h e  t e s t i n g  program r e v e a l s  the improvements 

needed and component manufac tu re r s  i n t r o d u c e d  improvements 

i n t o  s y s t e m s  and subsys tems.  

As par t  of t h i s  o v e r a l l  management sys tem the  i n t e g r a t e d  

checkout  system i s  now moving i n t o  manufec ture  s o . t h a t  t h e  

equipment w i l l  be a v a i l a b l e  t o  store and p r o v i d e  access t o  

a l l  o f  the  knowledge n e c e s s a r y  t o  fol low the  A p o l l o  t e s t i n g ,  

p r o d u c t i o n ,  and launch  o p e r a t i o n s  and t o  p e r m i t  t h e  c r i t i c a l  

d e c i s i o n s  t h a t  may have to  be made a t  any s t a g e  of the o p e r a t i o n .  

I n  conduct ing  t h i s  program a s  a budge t  l e v e l  o f  5% b i l l i o n  

d o l l a r s  a s  i t  approaches  i t s  maximum i n s t e a d  o f  an optimum 

maximum c o n s i d e r a b l y  h i g h e r ,  w e  have t h e r e b y  n e c e s s a r i l y  

s t re tched  o u t  c e r t a i n  e lements  of the program. As a r e s u l t  

a l l  1 5  S a t u r n  V - A p o l l o  f l i g h t s  t h a t  a r e  inc luded  i n  o u r  p lan  

w i l l  n o t  be accomplished w i t h i n  t h i s  decade.  I n  o u r  o r i g i n a l  

p l a n  f i f t e e n  f l i g h t s  w e r e  scheduled  w i t h i n  t h e  decade to prov ide  

a s s u r a n c e  t h a t  w e  cou ld  a c h i e v e  the  g o a l  o f  manned l u n a r  l and ing  

by 1970. We b e l i e v e ,  however, t h a t  t h e  e f f e c t i v e  c l o s e  c o n t r o l  
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sys t em w e  have e s t a b l i s h e d ,  and t h e  e a r l y  i n d i c a t i o n s  of 

better t h a n  predicted r e s u l t s  from o u r  t e s t i n g  program and 

w i t h  t h e  f l i g h t  s u c c e s s e s  ach ieved  w i t h  t h e  S a t u r n  I v e h i c l e ,  

w e  have good r e a s o n s  t o  expect t h a t  w e  s t i l l  have some 

p o s s i b i l i t y  o f  c a r r y i n g  o u t  a manned l u n a r  l a n d i n g  w i t h i n  

t h i s  decade.  

Our o v e r a l l  major  m i l e s t o n e s  a r e  b e i n g  m e t .  I f  w e  f i n d  

w e  can l aunch  toward t h e  moon on e a r l i e r  f l i g h t s  t h a n  we  though t  

a y e a r  ago would be possible, one e a r l i e r  than t h e  1 5 t h  may 

make it. Obvious ly ,  such  an a c c e l e r a t i o n  is  no m o r e  t han  

t h e  best e s t i m a t e  w e  can make a t  t h i s  t i m e .  What w e  can s a y  

i s  o n l v  t h a t  t h e  equipment f o r  t h e  u t i l i z a t i o n  o f  men f o r  

f l i g h t s  o f  a l l  k i n d s  o u t  t o  the  d i s t a n c e  of t h e  moon a r e  now 

r a p i d l y  proceeding i n t o  tests t h a t  w i l l  de te rmine  any i m p e r -  

f e c t i a n s .  The r e s u l t s  o f  t h e s e  tests and t h e  knowledge 

t h a t  w e  a r e  s t e a d i l y  accumula t ing  abou t  t h e  space  environment  

and t h e  c a p a b i l i t i e s  of o u r  equipment do g i v e  u s  m o r e  confiden. .  

t h a t  w e  had a y e a r  ago t h a t  w e  a r e  on the r i g h t  t rack and 

praceeding  on a r e a s o n a b l e  c o u r s e  and schedu le  f o r  t h e  develop-  

ment o f  t h e  machines,  f a c i l i t i e s ,  and i n f o r m a t i o n  needed t o  

accomplish o u r  g o a l s .  I 
1 
I 

The p r o g r e s s  d u r i n g  t h i s  p e r i o d  i n  t h e  space  program h a s  

been  made possible by  the  c o o p e r a t i v e  e f f o r t s  o f  many 
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o r g a n i z a t i o n s  and people. Nine ty- four  per c e n t  of o u r  work 

d u r i n g  F i s c a l  Year 1964 w a s  conducted b y  American i n d u s t r y  

and invo lved  a t o t a l  of a b o u t  380,000 people  i n  i n d u s t r y ,  

u n i v e r s i t i e s ,  r e s e a r c h  i n s t i t u t e s ,  and government i n s t a l l a t i o n s .  

A l m o s t  250,000 separate procurement t r a n s a c t i o n s  w e r e  i n i t i a t e d  

d u r i n g  t h i s  t i m e .  G r e a t  p r o g r e s s  has been  made by  American 

i n d u s t r y  and w e  have a l l  worked together toward i n c r e a s e d  

e f f i c i e n c y ,  better cost c o n t r o l ,  and better u t i l i z a t i o n  of 

t h e  t o t a l  r e s o u r c e s  of o u r  c o n t r a c t o r  o r g a n i z a t i o n s .  

I n  a d d i t i o n ,  t he  management of many of these c o n t r a c t s  

by  the  Department of Defense and t h e  hand l ing  of t h e  c o n s t r u c -  

t i o n  o f  many of o u r  f a c i l i t i e s  by  t h e  Corps o f  Engineers  have 

made major c o n t r i b u t i o n s  to  the  p r o g r e s s  o f  t h e  p a s t  y e a r .  

F u r t h e r ,  t h e  ass ignment  t o  NASA of o u t s t a n d i n g  project l e a d e r s  

and o ther  specialists from the m i l i t a r y  s e r v i c e s  and t h e  

r e c r u i t m e n t  of seasoned  e x e c u t i v e s  f r o m  i n d u s t r y  for  impor t an t  

management r e s p o n s i b i l i t i e s  has  produced a m o s t  v a l u a b l g  

p a r t n e r s h i p  e f f o r t .  

On a b r o a d e r  s c a l e ,  the  p a s t  y e a r  s a w  t h e  con t inued  

s t r e n g t h e n i n g  o f  the  c o o r d i n a t i o n  and t h e  mutual  s u p p o r t  

between NASA and t h e  DOD i n  space and a e r o n a u t i c s .  The 

Aeronau t i c s  and A s t r o n a u t i c s  Coordina t ing  Board h a s  con t inued  
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t o  be an effective medium for formal c o o r d i n a t i o n .  During 

1964 NASA and t h e  DOD developed procedures  for t h e  c o o r d i n a t i o n  

of t h e  space s c i e n c e  programs: a n a t i o n a l  program i n  s a t e l l i t e  

geodesy w a s  e s t a b l i s h e d  by  t h e  DOD, NASA and t h e  Department 

of Commerce: a s t a n d a r d i z e d  basis for  r e p o r t i n g  space  and 

a e r o n a u t i c a l  s c i e n c e s  r e s e a r c h  and technology in fo rma t ion  h a s  

been adopted:  a j o i n t  NASA-DOD s t u d y  w a s  conducted t o  de te rmine  

t h e  launch  v e h i c l e s  needed t o  m e e t  p r o j e c t e d  r equ i r emen t s  

du r ing  t h e  n e x t  decade: a j o i n t  s t u d y  was conduct.ed of t h e  

c u r r e n t  and planned l i f t i n g  r e e n t r y  v e h i c l e  r e s e a r c h  and 

development programs: t h e  needs of NASA, t h e  A i r  Force ,  and 

t h e  F e d e r a l  Av ia t ion  Agency w e r e  i n c o r p o r a t e d  i n t o  an expanded 

f l i g h t  r e s e a r c h  program i t i l i z i n g  t h e  XB-70 a i r c r a f t  t o  

conf i rm t h e o r e t i c a l  and wind t u n n e l  d a t a  on s u p e r s o n i c  f l i g h t  

v e h i c l e s .  

The e f f o r t s  o f  the AACB have been r e - in fo rced  and 

supplemented by t h e  work of numerous j o i n t  ad hoc groups  and 

by  day-to-day exchanges between t h e  two agenc ie s  invo lv ing  

personnel  a t  a l l  l e v e l s  o f  r e s p o n s i b i l i t y .  

The space  a c t i v i t i e s  of b o t h  agenc ie s  can indeed be 

viewed a s  parts of one n a t i o n a l  program. The c o o r d i n a t i o n  

between t h e  t w o  agenc ie s  h a s  c l e a r l y  i n d i c a t e d  t h a t  w e  a r e  
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i n t e g r a t i n g  t h e  t w o  parts of o u r  programs t h a t  t h e y  complement 

r a t h e r  t h a n  d u p l i c a t e  each  o ther .  

A t h i r d  m e m b e r  of t h e  n a t i o n a l  space t e a m  -- i n  a d d i t i o n  

t o  government and i n d u s t r y  -- i s  t h e  u n i v e r s i t y  w i t h  i t s  

scholars  and researchers, where much of o u r  most advanced 

work i s  going  forward .  

The government, i n d u s t r y ,  and u n i v e r s i t y  p a r t n e r s h i p  

can  be i l l u s t r a t e d  by t h e  second o r b i t i n g  Solar  Observa tory ,  

OS0 11. T h i s  spacecraft  w a s  launched by a Thor 'boos te r  

d e r i v e d  from m i l i t a r y  programs, combined w i t L ,  t h e  D e l t a  rocket 

developed by NASA. The Thor  booster i s  b u i l t  by Douglas i n  

C a l i f o r n i a .  The s p a c e c r a f t  w a s  b u i l t  by t h e  B a l l  B r o t h e r s  

R e s e a r c h  Corpora t ion  of Colorado. The exper iments  w e r e  

des igned  and developed by N A S A ' s  A m e s  Labora tory ;  t h e  Goddard 

Space F l i g h t  Cen te r ;  t h e  Naval Liesearch Labora tory ;  t h e  Harvard 

Co l l ege  Observatory;  and t h e  U n i v e r s i t i e s  of New Mexico and 

Minnesota.  I n  a d d i t i o n  t o  demons t r a t ing  o u r  government- 

i n d u s t r y - u n i v e r s i t y  p a r t n e r s h i p ,  t h i s  p r o j e c t  a l so  i l l u s t r a t e s  

t h e  management complexi ty  involved  i n  t h e s e  unde r t ak ings  and 

t h e  s u c c e s s  of t h e  system we have e s t a b l i s h e d .  

About 185 u n i v e r s i t i e s  are  working on NASA-sponsored 

research. NASA's s u s t a i n i n g  u n i v e r s i t y  program i s  deve lop ing  
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v e r y  w e l l .  And 1 4 2  u n i v e r s i t i e s  i n  a l l  50 s ta tes  and the 

D i s t r i c t  of Columbia a r e  now p a r t i c i p a t i n g  i n  t h e  p r e d o c t o r a l  

t r a i n i n g  program. Nea r ly  2,000 g r a d u a t e  s t u d e n t s  a r e  now 

engaged i n  r e s e a r c h  and advanced t r a i n i n g  under  t h i s  program, 

and t h e  number w i l l  i n c r e a s e  t o  more than  3 ,000  t h i s  f a l l .  

I n  e a r l i e r  y e a r s ,  t h i s  Committee and o t h e r  members of the 

Sena te  have been concerned abou t  t h e  u t i l i z a t i o n  of s c i e n t i s t s  

and e n g i n e e r s  i n  NASA's programs. During t h e  past  3 y e a r s ,  

t h e  n a t i o n a l  requi rements  c l a s s i f i c a t i o n  of s c i e n t i s t s  and 

e n g i n e e r s  i n c r e a s e d  by an e s t i m a t e d  232,000; NASA and i t s  

c o n t r a c t o r s  r e q u i r e d  63,000 a d d i t i o n a l  s c i e n t i s t s  and e n g i n e e r s  
, 

dur ing  t h i s  same pe r iod .  This  means t h a t ,  a l t h o u g h  a l l  63,000 

d i d  n o t  come from t h e  a d d i t i o n s  t o  t h e  requi rements  pool, 

NASA absorbed abou t  25 per c e n t  of t h e  i n c r e a s e  i n  t h i s  pool. 

Th i s  b r o u g h t  o u r  u t i l i z a t i o n  of s c i e n t i s t s  and e n g i n e e r s  to  
1 

5.4 per c e n t  of c u r r e n t  n a t i o n a l  requirements .  O f  c o n s i d e r a b l e  

i n t e r e s t ,  however, i s  t h e  f a c t  t h a t  du r ing  t h e  n e x t  3 y e a r s  

NASA w i l l  abso rb  o n l y  3 per c e n t  of t h e  i n c r e a s e  i n  o v e r a l l  

requi rements  and i t s  u t i l i z a t i o n  w i l l  d r o p  t o  4.8 per c e n t ,  

and by 1970 w i l l  be down t o  4.4 per c e n t .  That impor t an t  i n n e r  

group,  t h e  r e s e a r c h  and development s c i e n t i s t s  and e n g i n e e r s  , 

comprises  about 40 per c e n t  of t h e  n a t i o n a l  requi rements  t o t a l .  
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NASA and i t s  contractors  absorbed  a number equal t o  40 per 

c e n t  of t h e  i n c r e a s e  i n  R&D s c i e n t i s t s  and e n g i n e e r s  o v e r  t h e  

past 3 y e a r s ,  b u t  w i l l  absorb o n l y  5 per c e n t  o f  t h e  r equ i r emen t s  

i n c y e a s e  o v e r  t h e  n e x t  3 y e a r s .  Thus, t h e  u t i l i z a t i o n  by  NASA 

of research and development s c i e n t i s t s  and e n g i n e e r s  w i l l  

d r o p  f r o m  t h e  p r e s e n t  l e v e l  of a l i t t l e  o v e r  10 per c e n t  of 

t h i s  n a t i o n a l  r e s o u r c e  t o  9 per c e n t  3 y e a r s  from now. T h i s  

comes, of c o u r s e ,  d u r i n g  -a period when other  work fo r  a c e r t a i n  

number of these s c i e n t i s t s  and e n g i n e e r s  h a s  n o t  been  a v a i l a b l e .  

I n  f a c t ,  there is  s o m e  unemployment a l t h o u g h  n o t  among t h e  

mosl; c a p a b l e  and c r e a t i v e  groups .  

The accomplishments t h a t  I have b r i e f l y  summarized f o r  

t h e  p a s t  y e a r  and t h e  b e n e f i t s  t h a t  are b e i n g  f e l t  do n o t  

f u l l y  describe t h i s  N a t i o n ' s  e f f o r t s  i n  space .  The P r e s i d e n t  

s t a t e d  t h i s  v e r y  c l e a r l y  when he v i s i t e d  NASA t w o  weeks ago.  
) 

H e  s a i d ,  "Our purpose remains f i r m l y  f ixed on t h e  f ixed 

o b j e c t i v e  of peace.  The f r o n t i e r  of space is  a f r o n t i e r  t h a t  

w e  b e l i e v e  a l l  mankind can and should  explore t o g e t h e r  f o r  

p e a c e f u l  pu rposes ,  and I have e n u n c i a t e d  t h a t  d o c t r i n e  i n  a l l  

t h e  forums i n  which I have been  allowed t o  t r e s p a s s .  T h i s  

h a s  been and i s  go ing  t o  c o n t i n u e  t o  be t h e  p o l i c y  and t h e  

purpose of the  Un i t ed  States Government --- m o r e  t han  th ree- f i f ths  
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of t h e  n a t i o n s  of t h e  E a r t h  have v o l u n t a r i l y  j o i n e d  u s  i n  

t h e s e  endeavors .  I h o l d  the hope t h a t  s o m e  day a l l  mankind 

may be u n i t e d  i n  t h i s  common e x p l o r a t i o n  of t h e  dominion of 

t h e  s t a r s . "  

D r .  Dryden w i l l  g i v e  t h i s  Committee a more complete 

s t a t e m e n t  of o u r  i n t e r n a t i o n a l  programs and o u r  e f f o r t s  t o  

w o r k  c o o p e r a t i v e l y  w i t h  t h e  c o u n t r i e s  o f  t h e  wor ld  t o  f u l f i l l  

t h e  o b j e c t i v e s  e n u n c i a t e d  b y  t h e  P r e s i d e n t .  D r .  Seamans and 

t h e  program d i r e c t o r s  w i l l  more f u l l y  d i s c u s s  t h e  o p e r a t i o n s  

o f  NASA and t h e  p l a n s  o f  t h e  agency. 

E a r l i e r ,  I spoke o f  t h e  c o o p e r a t i o n  w e  have had and t h e  

e f f e c t i v e  working r e l a t i o n s h i p s  t h a t  have been  c r e a t e d  w i t h  

i n d u s t r y  and w i t h  t h e  m i l i t a r y  s e r v i c e s .  A l s o ,  I mentioned 

t h e  growing e f f e c t i v e n e s s  o f  o u r  w o r k  w i t h  u n i v e r s i t i e s  and 

w i t h  s c i e n t i s t s  i n  many f i e l d s .  However, t h i s  r e c o r d  would 
) 

be incomple te  w i t h o u t  an  e x p r e s s i o n  of t h e  v e r y  close working 

r e l a t i o n s h i p s  t h a t  have been  c r e a t e d  w i t h  o t h e r  o r g a n i z a t i o n s  

w i t h i n  t h e  government,  p a r t i c u l a r l y  t h e  A t o m i c  Energy Commission, 

t h e  N a t i o n a l  S c i e n c e  Foundat ion ,  t h e  F e d e r a l  A v i a t i o n  Agency, 

and t h e  Weather Bureau and o t h e r  areas o f  t h e  Department o f  

Commerce . 
The N a t i o n a l  Academy o f  S c i e n c e s  through i t s  Space 

Sc ience  Board c o n t i n u e s  t o  s e r v e  a s  t h e  s e n i o r  a d v i s o r y  g r o u p  
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t o  NASA on s c i e n c e .  The Board i n  c o o p e r a t i o n  w i t h  NASA h a s  

set u p  procedures  for  making ex tended  s t u d i e s  of the o p p o r t u n i t i e s  

and p r i o r i t i e s  w i t h i n  g e n e r a l  a r e a s  of s c i e n c e  through p a n e l s  

and summer s t u d y  groups .  I n  a d d i t i o n ,  t h e  Board s t u d i e s  t h e  

ongoing programs and f u t u r e  p lanning  o f  NASA i n  some d e t a i l  

and has  been  h e l p f u l  i n  a l l  matters r e l a t i n g  t o  s c i e n c e  and 

t h e  s c i e n t i f i c  community. 

Our r a p i d  r a t e  of advance and the s u c c e s s  w e  have 

ach ieved  a l r e a d y  h a s ,  we  b e l i e v e ,  den ied  the  USSR many o f  

t h e  b e n e f i t s  and many of the o p t i o n s  w h i c h  t h e  S o v i e t s  expec ted  

t h e i r  space program t o  p rov ide  a s  a p a r t  of t h e i r  forward 

t h r u s t  toward world dominat ion.  However, there i s  e v e r y  

ev idence ,  on t h e  b a s i s  of t h e i r  a c t i v i t y  du r ing  t h e  past 

t h r e e  y e a r s ,  t h a t  t h e  Russ ians  i n t e n d  t o  m a i n t a i n  a v igo rous  

e f f o r t  i n  s p a c e ,  and ,  i n  f a c t ,  t h a t  the i r  a c t i v i t i e s  may be 
> 

f u r t h e r  i n c r e a s e d .  During 1963 and 1964 more S o v i e t  s p a c e c r a f t  

w e r e  p u t  i n  e a r t h  o r b i t  o r  deep  space  than  i n  t h e  s ix  p rev ious  

y e a r s  combined. The number p laced  i n  o r b i t  l a s t  y e a r  was 

double  t h a t  o f  t h e  y e a r  b e f o r e .  

The S o v i e t  Union p u t  36 s p a c e c r a f t  i n t o  e a r t h  orbi t  and 

launched t w o  deep  space  probes i n  1964. These miss ions  

inc luded  the three-man Voskhod s p a c e c r a f t ;  a second s o - c a l l e d  



"maneuverable" s a t e l l i t e  i n  t h e  Po lyo t  series ; t h r e e  "heavy 

Sputn ik"  o r b i t a l  p l a t fo rms  which launched t h e  u n s u c c e s s f u l  

Zond I probe toward Venus, t h e  Zond I1 probe now on i t s  way 

toward Mars, Cosmos 41; and 31 o t h e r  s a t e l l i t e s  i n  t h e  Cosmos 

and E lek t ron  series. 

It would be a mis t ake ,  t h e r e f o r e ,  t o  f e e l  t h a t  t h e  

Russ ians  a r e  no l o n g e r  pursu ing  an a c t i v e  and v igo rous  program 

or t h a t  t h e y  do n o t  see many advantages  of a v i r o r o u s  space  

e f f o r t .  

Whatever t h a t  coun t ry  may do, w e  have b u i l t  a s t r o n g  

space c a p a b i l i t y  on which t o  b a s e  a l l  a c t i o n s  which may be 

r e q u i r e d i n  o u r  n a t i o n a l  i n t e r e s t .  As you go f u r t h e r  i n t o  

t h e  d e t a i l s  of o u r  program, I b e l i e v e ,  you w i l l  a g r e e  t h a t  

t h e  broad  b a s e  of our a c t i v i t i e s  i s  p rov id ing  t h e  c a p a b i l i t i e s  

w e  must  have f o r  a l l  purposes  i n  space .  
) .  

Thank you aga in  f o r  t h i s  o p p o r t u n i t y  t o  appea r  b e f o r e  

you . 


